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(54) LOADING/UNLOADING DEVICE AND ITS DRIVE 
CONTROLLER 

(57) Abstract: 

PURPOSE: To avoid the collision between a head and a 
disk by pulsively driving an actuator by a driving circuit, 
and detecting the counter electromotive force of a voice 
coil type driving mechanism at the time these pulses are 
OFF there by feeding back it to the driving circuit. 

CONSTITUTION: A driving circuit 11 generates a pulse 
voltage based on the signal from an oscillation circuit 17 
to drive an actuator 3. Consequently, at the time of an 
unloading, when the driving voltage is ON, the top end of 
the actuator 3 is rotated in the direction R1. Moreover, at 
the time of a loading, when the driving voltage is ON, the 
top end of the actuator 3 is rotated in the direction R2. 
Further when the driving voltage is OFF, the back 
electromotive voltage proportional to the rotational speed 
of the actuator 3 is subjected to sample-and-hold by a 
holder 12b and outputted. This output voltage is 
averaged by a speed voltage averaging circuit 13, then 
integrated by an integration circuit 15, and inputted to a 
control circuit 14 as a positional voltage S2. The circuit 14 
compares the voltage S2 with a reference positional 
voltage S3 to feed back the result to the driving circuit 1 1 . 
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ST-ti. 7 >□- Kl5fc7* fal-? 3 a #X F 

3 c izmmt&zuz&o, z\<ow&oy®mz&K}'\y 

F X y 7 jMBSLxV X^2a iZ$m?2> Z. £ lZt£ 

0. z\<n®£b7>u- FmmrtX£<UZ>te£\ A-y 

fxx< **7 tm&<< 7s>? 2 &(Dwmz&.z>ffimtk 

[0 0 2 1] Z.<D&J\Z. VyKX7-f^7iS^f-f 
X?2, 2 a£©»^K«J;5«*at;fcS<fc*£, A-y 
H^'f^jWfcMLTLSo&O. ffl8&7VX2 2. 

^X?2, 2ai:(i &a7-^7i«mif$S<tLTl^ 

[0022] ¥nz, u F7^ bmmz&^Tte. wmm 

[0 0 2 3] *^BJ{J. £Lb©£iaB*. U F7:7 H# 
H6tn- H. 7 >□- KiiS^iS&mMcDM^^J 
»U Ay F£x^X?cd«^£&>j[e]MLT, £££ 
8B»Wffli<Z)R*aJL<5*T#*<J;5tLfc, P-F-7 

[0 0 2 4] (Sj. N-CSS*SC©SH©«^HJdU fiS 

sra^ KtsarLfcaa^y Fx^^w-r x^<tt£ 

ftrTS £©fc«>. A-y FX7<ya*jIjIi& 

B^6*j^ti5TP-F«^fi. Ay FX7< ^x 
W X£©x~? V , ->^bilM<iB'\i!&7>P- FO 

[0 0 2 5] Lt^bt. #3B9ifi. N - C S S *Stf> 

-HOBS. 7>P-H©|gH*fB^gaffl$ns. - 

C S SMtDgSOH^IKi ^\7K^Xi?^ 
&&LT^-5tt&fre>xV x^^es^-st. A«y 

BEtdWf*ilWBS:ll*/fll'*. 7>P-HT*t 
Sli. x^ X^EK^Jh^oTAy FX5-f SWxV 
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JwBW-5flH8S:Ktr^t*«T#4. uOfcfe. CSS^ 

Ay fx 7< ^mmiiis^-r^^, bp*. U F 7 * F 

[00 26] 

iz£K>mwiLT®imffimmT'(7<?\za- f • 7> 
p- F-rssiBn^^T, flWE7*x^.x-*£Bawii 

SSlCX^-FV\'-y^$n^d<h(CcfcO. COgEKlHlgS 

7 z 7iX-^ <D{4BRt«iso$iifP^m e> ^ 
tLfcD-F*-7>o-F*satwJ:o. mf&znz>. 
[0027] &tz> ±Mmmt* *&wiz&ti& mm 
20 mmmmTj^zt* ^vyTs^^zjota^ 
(DgmizWi^T&msimizvx^wsa >^ltsj# 

t*7-At. c«)7-A*ffi»rr4JH-fX3<;weffi 

mmmt. ma^-y Fx^y^Msex-fx^ox-^ 

gioo- K • 7>d- FglT^oT. mJl2* 
MZ£.C2>'j&gmf)&5tM-?2>^fk£. Z\(Dm& 

mtKDWzm.friT-Amfe&witiTzm&t. z\<dt 

30 T*30. Ay FX7<7^P-F^fctt7>P-F-r-5 
P#(D7-Aji^t*-^^TP^;i^-7$«lfp-7-5^chL^ 
p-F • 7>n-KSBt<t0. JSflcSns. 

[0 0 2 8] fl(jaSijBx'J7*<. 74 XZMZMffcZtl 
XJynsW FX^-FX F-yX'TT^itLTfecbV^ 

[0 0 2 9] BtJISBSfXU7*«. 7-fX^±^IStte>tl 
TP>^^7 FX^-FXF-y^StLTfeJ:^. 

[0 0 3 0] $f£L<te> MIB7-AiSS7i^7-A© 
liB^tB-r^^^A. AOC(D7-AilStf4fi 

tizm^xmstmMm^mm-r^^m^ ^ f 

40 X7-f^P-F^c«7>D-FT^Pt©7-A3ig 

taw t \zm-3\t *Tffl)v-7fflm-z>m&£-$-z> z. t& 
[0031] sfc. jfst<tt. mam&&tift/vi,x 

[0 0 3 2] »*L<tt. HulS/I^XlEiftlHlgS^. /VI 

[0033] £tz. msmmmm-ni/mhs^ 

50 [0 0 3 4] $fSL<«. mS&tTsZl'UVim 



11 

f<R/2L 

[0 0 3 5] $f£L<«. flijf2P-F3;fcte7>P-F 

F. 7>n-KiiS^ ^T£©ffiK#LT¥fT&?j 
fpjU&^T, 140mm/s5r^^V^ci;-5fC, ijf27- 

[0 0 3 6] Iktz. *?£L<te. H>if2P-F£fcte7> 10 

p- momm^y ft pom^^ t 2 \zm-?z> 

P-F\ 7>P-h*j$g^> x-fX^©ffiH*fLTgiE 
fryjI^Cfc^T. 20mm/s£jg;Ut^ c fc5tC, mJfB7 
-A0fEffij3ig£3iWr&o 
[0 0 3 7] HUf27-Aji^Ojig^tB^ 

tl&o 

[0 0 3 8] BfHgfeBStB^i, Mf27-Aj$g<D31 

tii?Z>£?iZlr% 0 20 
[0 0 3 9] £f£L<ax 'Jhy^bm. ftf^x-f" TT 
SSiESEI&T^-^ig&m^KcfcD. 7>p-F"T 

[0 0 4 0] £?£L<«. DF^FPf, Cl©n-F- 

7>p- Fggn«r£p >7>-y-xn«^^gg 

[0 0 4 1] £fz. m^y FT^-f^ m^T^T 

rl<r<r2 (tztzU rl, r2li rl<r2T* 30 

6l<r<8 2 (tztzU 0 1, 6 2H 01<0 2T 

CDfiBKP-F • 7>P-F-r-5.ck3Jl^firr^>„ 
[0 0 4 2] £fz, ±I2S£ify3u ^^K^oTte. ^ 

fwiOffiftLTIaM^HWBaSfix-f^^^P-H • 7> 
p- F-r^g«(DHuf27i7^j.x-5 7 limg!$n-2>|g» 
*WIIhI!ST*oT. Hul57^5 1 iX-^^iE®j[pigS{cJ: 
0ttWrr-6t*C ^©7^7rLX-^CD#-fXP<;i/ 40 

-f - F A>y £ d HZJ: 0 . dCDSSMaj&at. 7T 

So 

[0 0 4 3] Iktz. ±JEgWt±. *^l:*oTlt EJ 
ElbttMii. iWeB'Vy FT y^gija27-i' X £ coftffiij 50 
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©iSBxU 7f3Ijg£i+Sli«(h£&oS£m7^ T7g 
S©y >P >^ FT*- FT, F 77^S©D- F • 7 

>p- Fg«(Dmjfe^-rxp<;uMiE«3*sigt^ii$n 
Am&^nta-r^^mt. z\<Dr-j^mmizm^xm 

y&U- F£fctt7>P- F-r-5B#<D7-AiigfcSo* 

utfflJhTWsistLfc. />p>*?ft* 

- FT. F>y7°yj5£cDP- F • 7>p- F^MO|g»j» 

[0 0 4 4] mtz. ±EBWfJ. *fS91tC$,-pT«. 13 
<ESH*388E»5V T ^ 'Vy FT^-f C©f^ T 
i7©a®(Cfp v oT^»jpJtg(C+)-T^>->3 >^LT5 

mmmmt. y ft 7-f yzmz?* t ^ o^- 

* >mcDilMx U 7 (3£B£-&$Mfft <t £f#^iS 
^MT^gficDP^T FT*-FTF-y7yj5£©P 
-F • 7>P-FgBcDHtFSB#'fTP-rj^ig»]tStI{c 

sasn5S8KSiiffliiHB&-e»oT. BiiK*<TP-r;w^ 

KiW»»£ia^2>lsB£fgl:£:. fJf24WTP<;KC± 

^67-ASSS:ffm-r5^t. C(07-Aj1S(CS 
^)'^TlE®j«^t{ISWSn7S^©t^A/-e^0, 'Vy 
FT^<7*£P— K£fcte7>D— F*t"SP#©7— A3i 
^Tr^u-7$i|fPTS^i Lfc. p F 

T*- FT F y TyjjfrDP- F • 7>P- FSBCOigfi/j 
ftJMelSglCcfcoTfc, jfe&£n3o 

[0045] »S L < «. mil 27- AilJt^ £>7— ACD 
&«^tti-rs^^e^. 750d<D7-AMStf4B 

X5-f y£P- KSfc»±7>D— F*-r-g>B#©7-AjiS 

[0 0 4 6] ^SL<tt. ffiGS£S«Att«^Hi. * 
-<TP<JU'£C&j£gmft<Z>1j->7iJ >^g^W 
L. i(W>/' l J >^¥g©7'f 7f A<MO S FET 

[0 0 4 7] Sfj|2T<-y^ 7^P^'T<-y^ 

[0048] &tz, mmmmmmmm, mm/vi 

[0 0 4 9] Sfc. flKffiffigttflfHH^gtt*. Sfflj/VU 
T (D^-t^i^ ?>iS53B«*fH9J*T©ra^. T p -f 

[0 0 5 0] $fc, 8W2iSSe«*ffHHI^iWi. ^Sl^jJ: 
fflOT-r-y^^te.nTfeO. ffiffij/^^TO^-TB^H 
tSCOT-f -y^^-T-rSct-5(;-r-5„ 
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[00 5 1] $f£L<t£ M&7-l>f)Vm.<Dm&.T'ffi 
a^©jggTx^X?±£&I&LTf3r5t©X h 

o , wse'w fx ^*qa»x u yntcfcViTits 

te7>P- KfflS©t*7£:?"*«fc5fc:LT i bJ:V>. 

[0052] $f$L<(i. aws7-A*^fao5a 

STSWBr-f X2©P- F 7-ijWt©i$§n? 
«^**6JltH«k0. □-F'7>D-FfflH©l*7 I 

[0053] Sfe. wriB7^ x^ £mr&x e> fju 

[00 54] 

ZZt^mT'&Ztztb, P-F\ 7>P-FjEg£*f 
g^<$lJirr-5^i:*^JHgT'$.0, fcT, P-F\ 7 
>p- FPffl&tt&'V;/ FiiTV X^cDlir^Srli^ii! 
tt> Sc^HP- H • 7>P- F-TZZtA^mT'foZ. 2 
[00 5 5] 

immm] ot, ^©^©^fc^wsrastteiiK* 
T<Dmm \z&\, *x&\z$mw &gs£f z>w<d% mt>v& > 

[0 0 5 6] 01(1 ^fgBJUckSP-K • 7>P-H 

gi^Wcigr-f x >7&mow.-oymm\<Dm 

[0 0 5 7] EllUfe^T. fl3&7^*?gfil Ott, 
OGSgW^n^Smx-f X? 2 <h. s\v Y-7&<9*:Z. 
©&M7V X ? 2 ©HH^fcio TMfrlC*¥± Lfrftj&T 

[0 0 5 8] JK07^^3.X-^3tt. 0^<DJ;3^ 
Isl£ltt4 ©J5 0 fCls]»jnJtg^#$nfc7-A 5 t. ZL 
©7-A5©5tiffi^LTlJ-X^>v3 >6&ftLT% 
Jt£*l/cv;/ FX7-f^7£:, £©7-A5£[E]f3tt4 
©JH 0 £IhMEE»i21*-<53IW XP-f ;U 8 £fr bliJ&$n 

[0059] $bn. ±e&S7Vx^sm, ^© 

TZ^zlX.-? 3©1*X^>->3 >6©JfcSSW*e>J£tf*> 
^7tD76ai, UEEmxwXd7 2<7)*WlgBttjfi 

^'-f 7^ -y 2 P- F • 7 >P- F^SrfSffl UfcP- h* 
• 7>o-Fggrt«$*lT^&o 

[0060] ixtommt. mi6^LfcmM<Dy^ 

■±5. ypn— F • 7 >P- F^^jSffl L^f-f X 
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4 X^gg 1 0 fcfctvrtt. ±1272 ^j-X-* 3 fi. 

[0 0 6 1] ::©1t>7JWv-;UF[aB§l 2te. *<x 

HEK 1 2 ©fflflft^tt. jlS«)E¥ife){k(BlSS 1 3 C«t 
0, TOfc£tlfc&. iSSftES ltLT, 

<«. -y->7*;u*-^HiHiKi 2©m*fs^i. ii^m 

Esp^UHiKi 3*gTW»E]Ki 5t;=b^-x.e>ns<fc 

5 Kfltfitf 3 d £©fftfr[sIS§ 1 5Sr^LT. 
HSM&S 2 i: LT. «®S§ 1 4 (;:A*>£ft&o C© 
f&JWaBS l 4 tcte> #MS7-7;u l 6 frZCDSm&S 
ttEEs 3^A^$nrt^c 

[006 2] ±XSB&img& 1 1 £14. ?2Mh]S§ 1 7 #|£ 

h z ©ffl^Wj$n5.k9i^T^5. do 
aausiesi i»^iiwffliisKi4*^sit$nT*J0, ±te 
mm\si%& 1 475^©tb^{i^A73^n-5cko^oT 
ir>s. z\(Dmm\E\v&i ia. »*l<«. ^-rv 

-1 1 a*WLT*50. *£ia?r-5<fcoK. D-HfeL< 
(i7>n- KO$aaH7©37< = >if&mz>£v\zfc-o 

[0 0 6 3] ^ffim^i 7*»6©ft#n. -tt>x°;u*- 
;WHIhIK1 2icfeA^^n. -tJ-^u*— ;uh©^-T5 

2\t. "t—Z 1 9(Icfc0lHil5SK)$tl^J:-5^oT*i 
•3. C©fcfeSIM7^X^SSl Ofi. 7fX^[Hll£ffl 
^ 1 9 co|g»jlH]gS 1 8 

[0064] siUHRg 1 1 »4. ^jhhiss i 7 

*0*^T> iliSSclkHz, tg*10. $V(D/V\,7MS£. 
SfE^L. 7^faX-^ 3 €r|g»)7^)ctol3^Tl^ 
S. CtlUcfcO. 7>P-HS# (Uh^^hB#) . ffiM 

r i ©frftnisWE-rs. *fcp— H^ffw, mm&fr-* 

[0 0 6 5] ^cP-HPt. 7>P-F0# (Ub7^h 
B#) . SKi*l£A<*7©t#t4. 7^7n.X-^3ti. 
±IBR 1 SfcttR 2©*l6HwlSW^TtWtT»#mt 
5. Z.OM. u->>ou*— ;UFIhIB1 2©1t>7^-l 
2a*«t>tftD, 7^?-3.X— ^3©IsBe$Kl*JtW 
Lfci$£SttE#. sJ^-^-l 2 bl'ctO. 1t>7JU* 

[0 0 6 6] ji©y->y;i/*— ;uF@»i 2*^©a3^j 
^> $ 6 f;fi^iHis§ i 5 \z ct t«» $ nT$ij(2Pin?§ 1 

4lc, fig^EES 2<hLTA#£ft3£5K7ci:t?-r^ 
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d©»@S§l 4tt. SKMhIBI 5fr£©A7J*E 

s 2 #jsmx- 7% 1 6 iz^-oTmtzntz&mi 

K/ty^f*. itiC«tD. SKiSBSl 1H, #Rfc£M 

a-— -£^{b$-fr£ dtCiO, PWM 
(Puis Width Modulation ) ©^?££3IfflLT, 773 1 
a.X-7. 3 ^rfiffMOii^Trn > h □— 

[0 0 6 7] mt'tj; o sEmznM&m&^z 

^^■^7,^ 2<D^mz^~oX^7,Zl^)V%\Z%±-t 10 

[oo6 8] uTzziz. WifcizmLxmisKm^z. 

WSmfe 1 1 0»J*.«H7*U i^«EE»VCM3 
>hP-^-T&9. «SaSlkHz, ttEEffiO. 5 
V, fi-f-f- 5 0 WUXflJEdck 0 . 773 1 a. 

x-7 3 £K»rr*. cn(i c fc07>D-HP# 

7hP#) . 777 c a.x-73teR l^iRiClaHBU S9b 
[0 0 6 9] 02tt. 777^iX-7 3©®j£t;:#o 20 

fc. smmcDm'fMMmz&^LT^z. 02 tc*^ 
&rzm&nmo. 7 5§m 02 (a) a. 77 

T^X-^©©^®, @2 (B) te777^.X-7 
3©£iIg£7KLTt^-5. 

[0 0 7 0] 03«. *-r7.3<;i,80Sg^«E 

£*LT*3 9, ddtrtt. El 2 (B) HTS#Ha©86^ 

miit, T??*3L—?3<D&mmizitMLtzmgmj&)t 30 

Stl-So Cut*. #-1'X3^Jl,8 0^>yi'^>ALl; 
«fcO. KftmEa^fcftoTt) 1 3 0 u s K£©|B] 

+)->y^— 1 2 a(Diw^>fi. mmw±<D-*7 

E18J©BK6^e> 13 0ms GWfcTfffcfcn* ±5 flfco 

[0 0 7 1] CUT*. if->7*7— 1 2 a<DW){tt><D5> 
■i 5 >7'£#A3<h. 7^?al-^ 3 £Wf SIEfilj 
1J£©J^£&^T©J: 7 «K'f;i=H'jU80Dtir 

sas*#»r*t. -eofifcttB^^^R, -t>t*77> 40 
Atia^Li-r^t. eaftjgsasf«. f<R/2L 

0, ^©£DC^q^Jt£<!:&3 0 
[0 0 7 2] £©«fc7lcL.T1*>7>>fc-Jl'KlsB5l 2 

15K«fcoTH4 (C) lZ*-?&oteiZmW£\zm&2 50 
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[0 0 7 3] *klt, caaui^-^wwwEans. c:c 
[0074] las^t i®gm£ mm t. a^fx^ 

-f 7* 7 ©fflgRx-f X 7 2 ©g® Id* LTHul^l£]©^»; 
i§S (W ©§S&£tkLTH-3. £©J3Sg*B;i. m 

6& c©ojse«ffi asm) A 7 ^7-fy7©B 

SvxV 77 2 ©3t® KM LT*¥^©i£lttIS©M& 

[0 0 7 5] £©. Ay KX^y7©fi^5 i 'fX^2 
©S®llttLTgtt?jfa©&l!jjigfi. #Ag&tt9©# 
A®9 b©j®8«|ffi£. 0fE$l&4fr€>A>.yh*77<7*7 

-lawnifcesn*. ft. A>HX7<y«r^x 

9nm\ZYtoTmfr?2>mMB.t>\ ^ai4 0mm 
/sHTCtoi^:, 7^fal- 7 3©fgiii»7X>* 
ff tab*!, dtiicj; DA7 KX7-f^7 ©SB75fci]©i£ 
KilS^*2 0mm/s«TH^ck7{C^t$nT^ 
•5„ 

[0 0 7 6] CdTffiffl$tlTt^^A^9©F3M-7 
-<7xi7 2©^®(C^-r^mi4ftg^5. 7g. gHQM 
4^bA 7 KX7-fy7 *T©fBK^*Kj 4 0 mmt'fe 
-5. Sfc. 3Mjg«Ett7^^iX-^ 3 ©^Jilt tdtbi^fj 

[0 0 7 7] fct^.HA7 K7^7'7©i^m^77 
^Bfdteo^KjiiS^l 4 Omm/smi^ M 

ttzmzzntzmsmmtm 1 vt**. c©ii^m 

[0 0 7 8] Ctlb©jtigflffi. feBmiEti 

^[hISS 1 4 137 -f - 7 $tl, #MS7-7VU 1 

6 KK3E$tvy#*£'j* i^tr-53fM©7°D7 7-r;u 

fflsngl 4^e>77-D7lE»lSl£<i:LTai7J$n-5„ C 
©«&. #Mi7-7*;Wi. ffiWBEtLT-^ilfc**.' 

nt *n* <t^ftr*ma©7*D7 7< ;u€rj#ofcisgE« 
[0079] ±iB77-o mmm&te. mhmz> 1 1 n 

tSCtCiO. P-H • 7>D— KWrK. A-yKX7 
-f7*7?r^7 ; Y77 2©auf{Cf n ^Tl 4 Omm/s 
©M^WTT#K)$it-5 J: "5 {C, 777^iX-7 3^|g 
ffi3-r-5„ C©^m, A-y H7^-T 7' 7*^x^77 2 

<> ®26T^:(wA-y h*7^-r7*7©D— K • 7>n— 
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[0 0 8 0] D-Fffigoirrsas-B-sfcft, 

□-HtolJI«W»6*»6B)eilWMt^<^-l 1 aT-rf 
SIU Wittf p- K©»7 1 g«t p- K**7© 
^6W3£&«fc'5i::l/C&«fcl>. 7>P-F© 

HtP^^-fT-l 1 aTfHBJU 0fl*.tf7>n-K**7 

1 wmyyu- miw-z &nmzmz>£. ? k l 

[0 0 8 1] ft. $?£L<«. «BE'VyF*7'f^7 

Kr<r2 (fa£U r 1, r2li rl<r2T$> 
£5e$C) , 0 1<r<0 2 (fc£U fll, 0 2te, 0 

7 >p- 5 twfilfiE^ns <h»^ 
[0 0.8 2] -f&*?*>. ±JE©S"PSffoT'b«:*J'Sy 
F7.^f ^immr^ 7.2 2 lc«BSL-fc«££#*. 
T. «BSx>r 7 2 2 <7)±|2{ig(^«l^i+ffg<h LTSS 

teHl 1 ©g» h 'J #A*J<fc LT#MIx-^HC-%-A-g) 
[0 0 8 3] £ft. r 1. r2 0Ht xwT.^ihh 
0. 'Vy FX7<^7**bU^r-f7.2 2<t:irg§T£ 
m<C£L&T'&. <fc9££&D-F • 7>P-F\ 
[0 0 8 4] I27te. #SffiB©£-©3SraW*n*L-Tlr> 

Tii. 7 5 fal-^ 3 OKW)$)!P¥©^|5]-S1S±(C 

[0 0 8 5] Z\(DW.l<»W$hm®\mA lit. £t£L< 
\*Tm-^X.-$ 3 1$HWWZ< . ilr^f 2 £0 
*3Efl!rr<&*-* 1 9 ©IgiMelgg l 8 -b^-SfiLhldS 

2 ffix-r y^st/mtia*. mmizmiTLim 8 n^-r 

[0 0 8 6] HCl&trvr. fg^HBgi 7 fr£><ZMSh/V\< 
SfMelttl 1 COSSET" >/^"75ffi7 1 ldC 

it. Z<Dm^4-D(DX^ -y7S W 1 , SW2, SW3, 
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sw47^tte>ttT^-s>. cnb©sx<7fswi, 

SW2, SW3, SW4te. JfSlXttMOS FET 

1, SW2, SW3, SW4te. S^Z^-P^X-f >y 

[0 0 8 7] +>->77-l 2 a©£-7.-f -y^©»rf1^> 
ffiT'&5W I NDOWttl^te. SW 1 <fc SW3 ©fcjfPiii 
^KlSStt^nTV^. SKEWINDOWUiWi. SW2 
10 iSW4<DWw?i:!^c$nti^. #-Y7>n-f;P8 

©-jsrasaweBS 1 1 ©ai7j^7 1 1 c taa*snx*5 

0 . $ £>K SW 1 <Dm?£fr^X*)iy- 12a <ht^ 
$ntU5. 7, a -OU 8 ©-lutein >7>1t 

C 1 SrJMJaR 1 #l£Blteft"0>£>. ;JH7=KJU8© 
«ilK»)[HlSSl l©m**F-l 1 bttmZtiTte 
<0 . $ 6 S W 3 (DrnTZft LT*;l^- 1 2 b tifgBt 
$nT^-5o ^<D#-< 7P-T Jl/8 ODflkSSlCtiD >7 ; >»t 
C 2Rrj^gfnR 2AMSnxl^. 
[0 0 8 8] SW2ttSW 1 fflSSB^SillsKS 
20 7c«*- 7°>^T-2)^<h^l:^^, SW4HSW2(D^ 

Isl&l 7rt»6©SSbAM'*S4a<L (LOW) CDt^lB 
Kff^^-f XP-T ;U8(Cf5A. H (HIGH) cr>££ 

[0 0 8 9] ^lCl29tD^-rs>^^-K $:#B8 L T 

S4R, WINDOWHJWL CKKWINDOWtJtJ 
30 *j&tH) Ot#Ct±*^X3-fJWMM^>T»0. S 
WltSW3*<t7t, SW2tSW4*«t>TftS. 
Z\<D£gft—)l&— 1 2 bCA^ttGNDU^PT* 

[0 0 9 0] mSh/VU7,S 4?i^H, WINDOWtttfj*< 
L (SEW I NDOWm^^H) <Z)t#fCtt. IEW)Ih]S§ 

1 lOVCM^SUffjWt-^tttoT. ^<7.zn< 
;WSIMW7i:«C0. SWl*tt7, SW2^X S 
W3*«t7. SW4*<*>-e*0. *-^-12b© 
40 A^«^ife$nTt^. |gfi)/NVU7S4^Hi^oTl 

3 0-?-12ntm-otcfe. WINDOWHtfjjtfH (JKG 
WINDOWffim) t^0. SWlA«t>, SW2 
7i^7, SW3t5^>, SW4*<*7t&0, SWl<h 

S W 3 UttttStttefrf 7 P -f )V 8 ©Sffi7*^ bi^e«BE 

[0 0 9 1] 01 0tiH8©X< •y5 1 >^fi£;©5fe^0>J 
;i/8©Miffi»w}S5iRl ) R2chP>x>D-C 1, C2*< 
50 1. R2T'7 t cC<7.-1'-y?-}£}5 ! [^iJffl1--5)Ci<hLT. El 
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>+hCl, C 2 tZJiZmSh/VlsX S 4 ^ElBKCJBff 

x< y^flwaasasroH i io^^ilti^. 
t o o 9 2 ) Bi 1 1 tt-y->-/;^-;u h@k i 2 cdsucd 

X-f y^>2f#!fifc**LT^5. Z\0)ffim\T~\Z, WW) 
njBD-ty&fflomsh^ l 3 OY'f^o^oFI 

^Ka&WJitarcfr*. 10 

[0 0 9 3] BP*k SS»/VI/XS4©ai**TOilHlKl 
1 <DK1fc*>/-t7m-\ 1 d W>^7- 12a(DS 

WliSW3 ©SMHSS^HfigMSnT^S. SfcEIEW 
I ND OWatfjtfS W 2 CD»5STO|$E$ tVO 

1E»jIhK§1 KDUtfjJSHfl lcC^Wc^X^-f 

;p s o-asfiie. s w i zftLxxviy- 1 2 b ttg^ 

StlT^S. SW2te, SWliSW3©#7h;U^-fi"J 

£0 ISIttHJSgl 10SG^>/^-y«^ttLOW (L) 
O^tdBftfi^^^a-f^SUgA, HIGH 20 
(H) <Dt£lzte. jJWxs^soffl^fcffitr-SJ: 

[0 0 9 4] 'MZM 1 2CD^-f 5 >f^^— h£#B?.L 

xm 1 1 cdtw y^>i^3K®iMe*Bwrr*>. ®mn 

KlEWINDOWtaWHOiifrKte. 
#^7,m)l8(Dmfttt>X$><0, SWli:SW3^ 

12bOAWiGND^T*5. CCT\ W>L«* 
-\>W— 1 2 b(Z®gg(D^7>7°0-t*p£«aE*ff 5 

mg)/VlXtfH. JKfEWI NDOWttJ^j 30 

t-^^t^CoT^ 7. 3 -f ;l/ 8 im<tt7 £t£ K) S W 
1 <tSW3^>. SW2#;t>i&oT*Wxn-f ;U 
8 ©pi5WF#B3fiSftT# 0 . 1 2 b ©A^] 

tet8te£tlTt>5. SBft/WXS^tHt&oTl 3 0 

£ ng>fcofc&. SgW I NDOWUS**iL 
0. SWltX SW3^->. SW2*t:*-:7£fc0. S 

2 b^^$n-5o 
[00 95] 111 1 3 \$VsZf)l*-)l KleJ8§ 1 2 CD$ 6 40 

fi. ffiiWBEO*7EnS10WS&A»?> 1 3 OT^f^D^ 
PfcDMt;:, *W x n -f ;u 8 oHr*H*»lflrr -Si e> n lt 

[00 9 6] BP*.. WSh/VVX S 4 ©fflftat^WaBS 1 
l©Set>/t7wf-l 1 d<h+f->7°7— 1 2 a CDS 

w3(ommm^zim^nxi^ ztzwi ndowio, 
A/^*s w i (Dmmm-iz. sew i NDowm^s w 
2<omw^\z\m£tix^z>. mhw&i kdwm 50 
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flic fwO^Wc^'f 7> 3 -f ;P 8 O-SSHMtt. S W 
1 ZfrVX-frfry- 1 2 b £ffi£2tlTK2>. tf-TTxP 

TU*>. SW2«, SWltSWao&^^HBWFf 

»CKIWt#S:#<Xp<;U8fceit. HIGH (H) CD 
SgfT'i&S. 

[0 0 9 7] *l:01 40^i>^t-h*#iL 
TBI lVMy^PESiMWfc&mttZ. 
;^S4^L, WINDOWfti^*L CK&WINDO 
WUi**<H) #-<7.3l-r;U8CDiWm*> 
SW1 tSW375^7T"$>0, SW2^>T 

1 2 b©A*ttGND 
ddT". flW.M&fc-;^— 1 2 btClHDfSOtQa 

H. WINDOWIU^L CK&WI NDOWaJ7j# 
H) cttlt ggStolHlSSi i©^-fX3-r;utB^jiSHF7&« 
Jr-7°>£t±r>X-#1 TsZil £t±<0 SW 
1 tSW3*st7. SW2^>yj:oT*'-f73^;i/ 
8 CDH-$S?75^«J$tlT*3 0 . 1 2 b CDA^? 

Wgiffi$tlTU-2)o ffift/^UXS 4*«Htft-3l 13 0 
•7<d7n»fc-3fcft. WI NDOWt±3A)^H (Sewi 
NDOWm^^L) t^O. SW1*>. SW2^7, 

y&i-fr <bmsmsfi^-)vy- 1 2 b^a^ti^ 

[0 0 9 8] 015(4> *IB^lC«fcSD-H • 7>o- 

Ki7®f^>ot3, mmvhi l^A^n, 

KEK 1 2 S.U5iSmiE¥i^blHlK 1 3 CDf-^ 

^oic W££6m2 2tmx.*>*L seiwfwsiiHB&i 

[0 0 9 9] ClCD^{Ictn«» I2®j1h1SS2 1 (Ccfc-57 
^^X— ^3CD|g»i/^l/X^ ^^—7-^—^5 
0%lZH^$tlTViT. WM&k2 1 CDA;UXmEECDtt 

ffifii^p^r-sctiCcfco. 7^^x-^3cD[e]e3i 

[0 10 0] 016(t 7i7^n.X-^3CD»]g-{^o 
fe. &g*CDB#ra1Sig^^T^-5o H16^^ 
T, 1EJCDD-H, *fctt7>P-H CJh^i'h) £ 
gfSISffflttgjO. 7 5#T'*5. 016 (A) ti. 7 
^^aiX-^3CDlHlG^]t. Ell 6 (B) te77^iX 
-^3CD^jlg^LT^^„ El 16 (C) tt. 

ig»l[HlSS2 l®raWBffi*SLT*50. dCD«^fi^ 

[oioi] ctiUcto. ^-fxp-fju8cD)^pmm 
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ii. 017 (A) \Z7f.T<k?lZU^T^Z>. ^Oi^, 
[0 10 2] ifflB»0»2 lCffiftttEt^^D-f 

;u 8 oiffiTSE tmEMiis^ >x, msM5m2 2 

te. mi7 (B) \Z7fit£?lZ. 79^3.3.-9 3 <Dft 

mmz&MLtzj&gmBzmiti-r. m^x, cms 

te<at«iEi::^&£ftm iwpisiK2 3tA*sn 
s. ^<lt. 3& fidsji^-^^sn-scittw^ 10 

[0 10 3] B18& *JSW:J;5D-K-7>n- 
B3 0te. n^^hX^-H^K-y^ (CSS) 

ot, ^wcss^sco^x^^Btjiffl^n-s 20 

£t LTfW«tt*<^©R£iIi^t::43tt2>7 
>7 : ?3.X.-?(Dmm.MfflT"&Z>o L^U CSS^it© 

>p- H^nfe^jg^^Sffl^n*. 

[0 10 4] BUlfcHT. SIf^Xi7gi3 0H Is! 
eiEffij$n^jSax^X^2 at. ^K77-f^C 

T'¥mjttlZ&W)?Z&Oiz3&f-?Z>7?^JL-9 3 
at^T^S. 30 
[0 10 5] ^07^faX-^3H 0^©<fc?t;:. 
0lE$ai4OJlO^[5I«)BJtg^^$nfc7-A5t. d 
5 cD5fe5S[^LT-y-X^>->3 > 6 $^LT3t 
WSttit'Ny KX^f ^7 t, d©7-A5 &[snEMi4 
0 K[eH£iEIfj$-t*-£*'< x n -f ;u 8 1^ 6fltJ&$ ti 

[0 10 6] £61::, ±3a8S3lx^*£8B3 0te. jg 
»)f? ±P#f I. Mh'^7^y7 7s >? 2 a ±13 

#±SftS«ffiT. U H$CttiBBX'J7«§B3t 
■T-5CSSy->CSS^ fi^x-fXi72 a<Dfoffl 40 
M. r-^xU7W:MSn. $bi:7i7fax-^ 
3 aVmtZmmiZ&kLT^y Y7z>-{?7cmm. 
t=V X£ 2 aOyfomM^fr^TO&m&C ss>/-> 
C S ST^ih-r^X h yrt 3 c aWtSttT^*. 

[0107] &jKDffim$. m2 6{^Lfct«e*®cs 

T^iX-^SBWeBSl lH=fcOPWMSE»j£n-&t 

#c ^73-r^8tt. -y- >-7°;u*— ;PHiei8S 1 2 k 50 
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^tVt^sbi owu T-fTstrnzm^-? 1 9 ©is 

IMaES 1 8 £fc, ffilMsB&l lit. ft* 

[0 10 8] £©1*>:/;P*--JUKIeIttl 2(Dthtlim 
ii^«ES 1 tl>T. SS{C»1h]SS3 4twA*£tl 

s. $ ^tffs l < a. -y->^^-;u KEBS 1 2 ©m 
tcfe-^Ae>n-5J:o(iflifitrsc:t75^#, c©*i#tHi 

£§15£^LT. (SaMES2tLT. $<MeIS§ 3 4 IC 
A^Stl^o C©l&HfflHB&3 4Kte. #.^17^-^1/1 
6 *^®S2jSfiat«BES.3 ^A73$tlT^-5. 
[0 10 9] ft. ±I2fE»!eIS§ 1 1 Ktt. fStSlHlgS 1 7 
j^SWittfHaSSc l k H z ©ft f%tf\t)\*tlZ> t&K. 

tLTfgffl^n^o 

[o 1 1 o] sekihissi i«. Mg02§i 7^e>m^(c 

SO'UT. J^zS^lkHz, M4>§0. SV<D/VIXW± 

7i'fal-5'3 a^|g»)r-5o dtltcj; 
K> . ff t*C Uh7^ $ 6 > n- H 
Bf. Igltflim*^ >CD t ^H, 7^fal-^3all 
■€-©5tS!fe5<Rl©*F6llw|5rtEL. S«MtB&&^70t# 

[oiii] z\(Dffi. -*y>zf)^— ;uhihksi 2<d-9-> 

^7-12a^>y<c0, T^T^iX-^S aOIeie 
JfflBlH:«LfciSaS»BE*«.' *-M'-12 bid J; 9. 

)V KEIifS 1 2 ^ €,oai*«Ett. 3igm0ETOftlBlS& 1 
3HJ:0¥^k$nfcm. $etI«^[HlSSl 5{dckoT 
m»*nTftiWflHBS3 4t3. &S«JES 2 t LTA^3$ 
i©S!lS|[sBS3 4tt. flbWeBSl 5^€>©A*« 
ffiS 2 1 6 {C«toTia3£$nfcS* 

{iS«ffiS 3 tJtHSL, ^©f^^lEfijlHlSi \\\Z7A 

-H/N*y^-r^). cm-cto. ik»([hbsi i«. /^;u7> 

©jIStp > h p— ;i/-r^o 
[0112] ft. {♦«^ttCcfcoiE^t;ffi^m^-r^ 
d ttfT'gtz < fco saair-f x ^ 3 o «. 

7.C 2 a©@©CJ:-3T56^f SjSSS«^*U 
[0 113] jyi.T. ftfftwMLT8¥L<ai^. SKftle] 

ssi in. &m$nzr*Jvi;mnjBmvcM3>bn 

-7-T'&K>* H^lkHz. W£M0. 5 V, ^ 
— x-Y — 5 0%©/tJUX^IEtC:d;0. 723-=lX-— ? 3 
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£ffiSrf*. CtlfCcfcOU b^Zbm, 773"-n-X-7 
3aHRl^ffij(I|5I»U ffiftttB&^OtSKtt. 

[0 114] HT7^faI-^30lifl:#ofc, 
£II*©l^l^£B®r'r*. JW3Sg-©£86WldttL 
T, £©ggtlWC43^Tra, 7^fal-^3a(Dift 
^jtfjE^lCfc&^l&V >TKHfcl— "Cfc 0 , z\raz 
£903-04 ^SStffl LTSS*miSlffilS:KWr 
-So 10 

[0 115] ioiffiW:*^Tfc> 10OO-H. £ 
fcfi7>D-F OJF77F) £W&Wffll«ttb. 7 

5ga?*o. #1 )MD%Ff-mm\ mams*** 
><&&*, ^omsms.^(Dh(Dti\ $.izmmsifi* 

mmbmnzo mm.-r^77im3o^ aaa«E©* 

7KIBI<Z)Sii!fc&^ 13 0ms U^-etf >7°7- 1 2 a £ 
:*>»rf1^-tt *^7P^©jS^mm£IEaf3«f 
mmx-r77SS3 0tt. +)->7^-12a 

[0 116] JK0«t-5fCLTU->7VU*-;UKlHlKl 2 
£<fc D&»3tl&iffllEtt. i$>-)W- 1 2 b £iST 

iismm (04 (a) ) tLxthti^ti, mgmj£¥-i% 

3CiOW$ii (1214 (B) ) . 8KMhK 
1 5{IcfcoT{±«ffiE (124 (C) ) JOSftSnTIWW 

@sg 3 4 nATj^n. ^ntr j; mm)v-7'mn^n 

[0 117] £<D«£fc$jgmiBi77^:iX-7 3 a 30 
©ftjSKK: Jt0!|-r •;/ F 7 :M 7* 7 ©agSr^ 
77 2 aO^SlZ^o^ftSSfe^mBEtCltfiSjLT 

-r 7' 7 ©sas»5v 7 7 tiiGo td&wmm.& l 4 Om 
[01 is] dcD^i« cn^oigsmiE. figmEE 

tt. »l5]SS3 4(CT#BS{ix-7';H 6izm&^tifz 

m*n*tmttmm<D7'u774)v*mr>tdiimm 40 

T^-dt^SjSEEt&^SiIsIKI l(Ctttfj£tl. lEtt®^ 
1 1 ©/WXxi—T^-a^t^-frS 
[0 119] cni:«kt)7>P-K (U K^7 F) B# 
(C 'Ny K77-f 7*7 $l^f^ 77 2 ©SHSKBJoT 
1 4 0 mm/ s ©jfimTT»»S-t!r£ «fc 7 7 7 
3.X- 7 3 a£K»U 7 c Wlf^Lfc^tr 

'Vy K7-7-T 7*7 (DjWo-5M£g7i* 1 0 GOTCftSJ: 

[0120] Z\<Dfe$k. 7-A 5 j5*7 hy/t3c fdft L 50 
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. t^Dz.QMm^'mmzM^\v 

F7 7>f 7* 7 MaStxW 77 2 ©38BK: 

7 7-f 7* 7 ©P- F • 7 H*m>ns d t fc& 
-So 7>0-Kfel<ttUh7i'hEfl:*HT 1 

tt»6misiB'fv-i i aT-ttaiu u b?7hW) 

[0121] sfc, ±$©01 8<D$m&m*. m-o 
mm t mtmaasmzr 77^x-7 emr 
^•{c^^TSg^:^. 0 1 9 i^-tck ^ c wmm 1 

1 Rl^aSlUK 1 7 ©ftfc> 0 l£, ffilUslK 2 1 £tS*j\ 

i zoiftbmz. n&Mtm2 2&mi2>&o\zLxt> 
[0122] z\<DMf$.iz£tu*\ mmm%2 1 \z&zt 

77-j.X— ^3©BBHj/W*Wu ^Dra-r-f-i'55 
0 %('@^$nT^T, ig®j[EB§ 2 1 ©/ W7*£©« 
ffifii*»!Srr*c:i:t«fcO. 77^X-7 3W[H]^ji 

[0 12 3] *7t. 0 1 ©^JfSWTtt. U->7*;U*— JU 
FSBS 1 2 ©ffl7j(tff- «. j$0E«JE¥^taelK 1 3 trj; 
0 tl/c^. iimmiEi: LT. ©IPPlelSg 1 4 (C^ 

tLTWHSSl 4CA7J$nTt^. t7«t^. ^\-y 
K^7< &<JM&r<( 77 2 n- H • 7>p 

- H (D^mmfzifCU < . n- h* • 7 > P - Fftg 

[0 12 4] La*L&J&<5, 'Sy H7^-f 7"<DmE^ 
77 2 lCjfr4if!JIS:l»Jtr*fc«e)HI4. -^©jl'tffrJfP 
®*$*5^«C^i«tl^(»:7l^, P— H-7>D— KSS 

««. m2 o\zm-^o\z{mmm^:m^xmm,x 
fcckK f<c*5«#cti. #Bs<fi7-7;n 6^etas« 

[0 12 5] 01 8©^6l0iJtr*DV^Tfe, 2K99H 
WtfiatWWtSrf^ft^fTLT^*^. 02 ltC^f 

[0126] £*:02 0Ruqa2 1 ©n^wi^n^n 

MitLXB2 2RUm2 3lZfR-?£olZ. 1 

R^MEisg 1 7 cDf^b o c mwm^ 2 1 ^istt. s 

1fV>7)V*-)l KtalSS 1 2 RmiSmffi^i^ffclHlSS 1 
3©^0fC, mES^§2 2^IS:tt^>=fc-5HLT ! foJ: 

[0127] 02 4w. *mw<D2 ^zmteznmwz 
-©^ *^u^@Rif©^^ i;-c**A^ffifi-r* 

gBTtt, '77^^X-7 3 (DIEiija?JfP^g^[l|-S1S 
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*j>m 1 8 o3mmtws.?x^z>. 

tO 1 2 8] Z0Ml0Mmiim^4 lit. £f£L< 
MT^aX-^ 3tzM~eitt£< . fflaCx-C X? 2 £13 
temmTtt-? 1 9 (DigftBSS 1 8 fc|l|-*|fi±K3f 

1 2 ©x-r yf->ifmaat. &mt±j£ Ltzm s nmrn 
1 3iz&^xmmstzh<Dfimmizmm2ti2>. 10 
to 1 2 9] £rzm<mmm(Dwm®g&iz&ux& 
pmA<D^&zmmisX72^3.x.-?$:mm-?z>m& 
iz-D^xm^fttf. xmuzztuzmz-?. pam (pu 

Is Amplitude Modulation ) ©^ffrgrilfflLTZ^?^. 

to 1 3 0] ztzi&ommmnmk&mz. w-mfzz 

assx^ 772 a<D\simz£-Dxm±-$-z>mznti 
^jb^^bm^zmm-r^m^iz-D^xm^tz^ * 20 

tO 13 1] £6tC. tLh(DH»^^T. 7i7^i 
x-^ 3 a (D|g»)»I5lSS$[SI-»tet±{^fi!oLfc« 
^tCfet^Tfc. #Mfi^-y;H 4(3ct?.#as,li)±S 3 

^j£Sfc£*££f;t 80bilffiilel&4 1, 4 5<Dtmfr<b 30 
IS^T^^ck^lcLTfeJ;^. $<JfP(e]£Sl 4, 

3 4l'=k&|g»jI5]?§l i, 3 l^\CD7^-hV\'^^C0^; 

%z&mmmffl\m4i, 4 5<Dn-m^mMx^^ 

k-oizLXh^o 
tO 1 3 2] 

t^©^ £Lta^fccfce>t^ *mwiz&rL& 7 
-i±<Dmm*>vi7mhxft\,\ mmsfi^yot^ 
izmwiffifr b (Dmrnazmmi l .. mmmmz 7 < - f 

A*-;/?T£=);?K{gl&Lfc<DT\ □ — K. 7>P-FP# 
(D^\y V7sV'{7'<ryr477\zn-$%u-Y. 7>p- 40 
Ki$K#. p-F, 7>p-F^IK07i^^g^Tlw 
&&=k?H. 7-AOIE»jMS^Sf]ffl1--5C:i:^T^ 

CltUZcfcO. P-F, 7>p-F»#. Uh^^FBf 
(C*5tt£'Vy F<h7vXi7©»T^£fe>J[BKgU 
p-F • 7>D-FfcStffc:'J b?9 b+&Z.t.1ftTHS 

m i ] *mmz&zu- f • 7>p- ks»©J8-© 

&-5>. 50 
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[02] 1 1 ©!BIf^ X^gl(;*tt57^fal- 

zomwH^ 7^^zlx— ?<D&mm.$:^-tmx$> 
t03] mKmm.'rjxzgmiz&tfz^xzi'Ui 
x&z>. 

tia4] m\<Dmm^479gim\z&tfz>-v>-7')iit-s- 

tB5] mi<mm.y £ ;(72mmiz&tfz>'\y\!77'( 
y(m&^j77mffiizttLxmwjjft<n&®mm.£. 

m^ftfzWmRjnMfa*7ic??7 7X$>Zo 

[06] 01«T^X^glC^ttl)A7 Fx5"f 

^'coi^x^ X^^EtC^LTTK^^l^t^^Iftiigt, 

[07] ^Bj^cfc-sp-F • T>a-mm(Dm=.(D 
mMmm^/vtzim^j T.z&wvmmzmrmx 

[08] 07 <DMW)Mfflm&<n+)->7°>j yvEssott 1 

[09] 07 o)mhmmm&<DV>-7°v yfm&oimft 

[010] 07 (Dmmmffl\Ei$£w>7°v y^'m^m 

2©tg/&£7K-f0T'&3o 

[011] 0 7©|g»]»lHli?§O+t->7°U>^[Hl?§om 

3 OM^itIt*5. 

[012] 01 KDWm^mm&oy^yy'^y^m^ 

[013] 07 <DmmmffliEi$&wy7°i) y?m&<Dm 

4 (Dffi$L$:7fitmXfoZ>o 

[014] 01 3<D|g«iSi]PlHl£S(D+)->yj >^*[hISScD 
[015] ^Bjd.fcsp-F • 7>P-Fgg©JgH 

(Dmm&mm&Astzim^j x ^ ge^fg^^rH 
[016] mi scDmm.^ 77mwiz£>tfz>7z?-=L 

X-^CDSif&ftg. 7?3^X-^©&3Eg&^lgKj[p] 

[017] 01 so^^x^Sf^j-s^-r xp 

tt-$5>< A^-V— hT-S>^o 
[018] ^BJ^j^p-F • 7>P-FgSO|g[2g 

[01 9] *%BJ(;=t-5P-F • 7>P-Fg»©fffE 

[02 0] *%WtZ&Z>a-h' • 7>P-FgB©^ 



( 

27 

[02 1] *5BRK:J:SD- H • 7>P-FS8<D|g-fc 
[02 2] *58WKI±*D-H • 7>o-F&fi©fgA 
[02 3] *5SWi:«J:*P-H • T>n-mW<Dmji 
[02 4] #389!K«fc*D-F • T^n-FSBOSH- 

[025] eae*©7>7 r D— ^-r >#£sw>n— f • 7 
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